Context. The progressive disease burden among children in sub-Saharan Africa means the provision of palliative care is essential and should be provided alongside treatment where it is available.
Introduction
The Joint United Nations Programme on HIV/AIDS estimates that there are 1.8 million 0 to14-year-old sub-Saharan Africans with HIV infection and 15 million HIV-related orphans. 1 More than 90% of the world's pediatric HIV cases are estimated to live in sub-Saharan Africa, a region that comprises less than 10% of the world's population.
2 Without access to life-saving drugs (e.g., antiretroviral therapy and cotrimoxazole prophylaxis), about onethird of HIV-infected infants die by age one year, and 50% by age two years. 3, 4 Evidence is emerging of antiretroviral treatment (ART) resistance and failure. 5 Infection of the child's parents is associated with reduced parenting, poor economic status, and stigma. These issues present additional growth and development challenges to the infected child.
Although the lack of developed African cancer registries hampers the collection of surveillance data, 6 available Tanzanian data revealed that 11.5% of recorded malignant tumors were in children aged 0e14 years. 7 In Malawi, 7.2% of all incident cancers are among children 8 under 15 years. A significant rise in HIV-related pediatric malignancies has been identified, most commonly lymphoma (36.9%) and Kaposi's sarcoma (12.7%). 9, 10 Burkitt's lymphoma is the most prevalent pediatric cancer in Africa, and although usually treatable, end-of-life care is often needed because of late presentation and unaffordable curative options. 11 A review of childhood cancer treatment in developing countries predicted that Western cure rates will not be replicable because of lack of resources and local treatment protocols, late presentation, and poor compliance. 12 The provision of palliative care is an essential and feasible component of a proposed strategy to improve pediatric cancer care in Africa. 13 The World Health Organization's (WHO) definition of palliative care for children and their families (Table 1) is notable in its focus on active and community-based care and developmental/psychological aspects.
14 Although WHO states palliative care to be an essential component of HIV care, 15 supported by a systematic review demonstrating improved outcomes, 16 the evidence has been largely generated among adult populations living in high-income countries. The lack of strategies for pediatric pain management is an obstacle to the receipt of appropriate palliative care. 17 A previous review appraising the status of palliative care within sub-Saharan Africa identified a wealth of experience yet a dearth of evidence, 18 and a further pediatric-specific appraisal was recommended. This study aimed to systematically identify and appraise the evidence for pediatric palliative care models, interventions, and outcomes in sub-Saharan Africa to identify best practice and effective models of care.
Methods
In this review, we operationalized a working definition of pediatric as 0e17 years inclusive. A palliative care service is understood to be in line with the WHO definition and provide care to children with non-curable life-limiting disease, holistic supportive care with pain and symptom assessment and response, and terminal care where needed.
Search Strategy
The systematic review methods replicated the original adult review. 18 Electronic databases were searched and reference lists subsequently hand searched, using the search strategy described in Fig. 1 . The search was conducted in July 2011 and updated in June 2012.
Inclusion/Exclusion Criteria
The retrieval of articles was restricted to those reporting human child subjects within sub-Saharan Africa in the English language. Case studies and reviews were excluded. Peerreviewed publications retained in the final review and analysis were one of the following: pediatric-only palliative care services, palliative care services that serve children and adults, and pediatric services that provide palliative care. Articles reporting data on any one or more of the design, delivery, organization, content, or outcomes of pediatric palliative care in sub-Saharan Africa were included.
Data Extraction and Analysis
Data were entered into common tables. This enabled models, the types of data reported, and study designs to be presented and potentially compared and make recommendations for greater consistency in future data collection. The searches were undertaken by author R. A. and the results reviewed with R. H. before being sent to the full expert panel (all authors) for interpretation. The common data extraction headings were country, aims, methods, sample description, service description, findings, lessons, and comments. We were unable to apply study quality criteria or undertake a meta-analysis because of the quantity and type of evidence retrieved.
Results
The PRISMA flow chart is reported in Fig. 2 . A total of five articles that met the search strategy inclusion criteria were retrieved and analyzed. 
Models of Care, Activity, and Outcomes
The identified articles are reported in Table 2 . In light of the epidemiological data on the burden of progressive pediatric disease in sub-Saharan Africa, few models of palliative care intervention have been described. Of the five articles identified in the peer-reviewed literature, four reported services with evaluation data and the fifth reported only service description. The articles report on two countries recognized as leading in palliative care provisiondSouth Africa (one service being reported in two articles) and Uganda. Of the five articles, one reported quantitative outcomes 19 and the others reported evaluation of activity and process 20e22 and a description of the service aims and services offered. 23 The only published article to report on sustainability was the descriptive international comparative article, 23 which noted that a relationship with the government health departments provided much needed sustainability for pediatric palliative care.
Discussion
It is important to note first that, in light of the enormous epidemiological need for pediatric palliative care in sub-Saharan Africa, and innovative practice, very little evidence for models, interventions, or outcomes exists. The few reported evaluations are useful, as both operational and process evaluations are essential alongside outcome evaluation. The models described acute, hospice, and network care models, demonstrating the feasibility of children's palliative care being delivered at the point of need. Only two studies were found that reported studies of specifically pediatric palliative care services. The study by Amery et al. is important as it is the first to examine the impact of a children's palliative care service. It identified important benefits including increased referrals and proportion of service users that are children, improved drug interventions, and compliance. The valuable description of the service development offers potential replication, and the next step should be to implement methods and tools to begin to measure outcomes at the patient level.
Several of the models present examples of delivery that offer potential sustainability through integration. The hospital care study 21 is important because, with the large numbers 21 offers a model of integration that may enhance sustainability thorough effective referral networks, achieving a model of care aimed at delivering palliative care across diverse health care settings and at the geographical point of need. This model of flexibility and responsiveness is also likely to be successful in terms of coverage. In terms of offering a new and evolved role that may further integrate and sustain hospice and palliative care, the study by Harding et al. 19 offers an effective route of ART delivery via hospice. Much more evaluative data are needed on the supporting role of palliative care in ART provision and outcomes, and such rigorous data may yet prove to be a route to successful integrated and sustained palliative care (and improved outcomes) for persons with HIV. A clinical trial is currently underway to test the effectiveness of palliative care for adults on ART in Africa. 24 A much larger scientific body of evidence from process, outcome, and health economic evaluations is urgently required. The need for well-designed and validated tools to measure children's outcomes is underlined by the statement that assessment is the most important aspect of delivering children's palliative care in Africa. 25 The measurement of pain and symptoms must be conducted using methods recognizing that children's experiences and expressions of pain and symptoms will be mediated by age, experience, family, and culture. 26 Skills to communicate with children were the greatest need identified in a study among palliative care health professionals in Uganda. 27 The lack of evidence identified by this review is the result, in part, of the fact that assessment of symptoms and suffering in children is challenging, and few reliable, valid, and developmentally appropriate methods are available. 28 The first African pediatric version of the APCA African Palliative Outcome Scale 29 is in final stages of validation. 30 As often found in articles reporting the models of complex interventions, there is a lack of detail in the aims, components, and protocols of the reported models of care, which reduce opportunities for replication. 31 Further qualitative research also is needed to better understand the cultural context of death and dying for children and their families in African countries. The meaning attached to a dying child may carry implications for health practice; for example, in Ghana, a child's death is seen as the result of the child's own ''evil'' actions, and a home death is seen as a good death.
32 Cultural rules and expectations on the breaking of bad news in terms of a child's poor prognosis have informed recommendations for working with Ethiopian patients. 33 Medical care of life-threatening illness also may need to be negotiated through the family's cultural beliefs; for example, cerebral malaria may be interpreted in some Tanzanian communities as being caused by a ''spirit bird.'' 34 Appropriate family-based care is also important. In Ghana, for example, for an adult to die well they must know that their child's education has been provided for. 32 In Mozambique, terminally ill mothers assumed that their extended family would take care of their child following their death, although none had formulated a plan for this to happen. 35 In infected households, children carry the burden of caring for their dying parents and have been identified as a group with the most pressing needs. 36 Where orphan care services exist, they have been found to focus on physical rather than psychosocial needs. 37 There is large and robust body evidence generated in a number of countries that demonstrates the high psychological burden and morbidity associated with bereavement and orphanhood among children in Africa. 38e40 Palliative care services are well placed to provide emotional support pre-and post-death of the child's significant adult.
We found little data on acute care settings' provision of palliative care. In contrast, there is a large body of evidence demonstrating end-of-life care needs: in Niger, 138 of 461 children aged two years and under admitted to a national hospital died over a period of two months (47% dying within the first 24 hours of hospitalization); 41 in Mali, 345 of 1644 children died during their admission, and 40% of these died within 24 hours; 42 in Guinea Bissau, 24% of all child deaths occurred in hospital. 43 A description of experiences on a pediatric unit in a Ugandan hospital underlined the lack of priority attached to, and availability of, adequate pain control. 44 Therefore, good pediatric palliative care is demonstrably essential in acute inpatient settings, although many of these children will die from acute problems such as pneumonia, measles, and malaria (but may still benefit from pain control and their parents from support in bereavement). It also is recognized that pain management models for children in Africa are needed among medical staff. 45 Even if the necessary drugs and training are made available for pain relief (such as opioids), clinicians report refusal among colleagues to prescribe opioids for children. 46 There are several limitations to our study. It is important to clarify that lack of evidence does not equate to lack of innovative effective practice in clinical caredsimply that there is a paucity of reported evidence to support and develop what is currently being achieved. We searched in the English language only and are aware that a body of grey literature may be available.
We make a number of recommendations. First, in the absence of service descriptions and evaluative evidence, we urgently call for services and interventions to be developed within an evaluative framework, to ensure that feasible, acceptable, accessible, and effective pediatric palliative care services are provided. For existing centers of excellence, evaluation efforts are required so that reliable and robust evidence can inform policy through replication of effective components and models. With respect to HIV epidemiology, and the increasing cancer burden, palliative care should expand and integrate within the acute sector to ensure quality coverage for all those children who may benefit from palliative care at an appropriate point in their disease trajectory. Hospice services require evaluation of advanced care and the initiation of ART. A number of pediatric clinical guides for subSaharan Africa have been developed, offering feasible approaches that are appropriate to local need. 25,26,47e50 We also urge international collaboration in light of recent evidence that, in the global community of pediatric palliative care services, African providers have the greatest numbers of patients and fewest resources and also have greater confidence in the management of HIV and spiritual problems.
Development of children's palliative care through research activity is essential. 51 Although we have identified a lack of an evidence base, we also recognize the specific methodological challenges of conducting palliative care research in sub-Saharan Africa 52 and the further challenges of pediatric palliative care research. 53 Children and their families in Africa facing progressive incurable and life-limiting disease should have the same right to evidencebased and effective care increasingly achieved for adults. To date, the science has not progressed for children as it has for adult palliative care in sub-Saharan Africa. The conduct of ethical, robust, and rigorous research among children must address problems that are specific to the population. Although some issues are common, 19 there are questions to address in identifying the needs of children across settings, diagnoses, and age groups, in collecting data and designing appropriate measures, and in configuring and evaluating pediatric interventions and services.
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